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Abstract 
Dynamic setting AGC is based on the improvement of the BISRA-AGC model. Based on the control algorithms and 
control models of dynamic setting AGC, the influences of the model parameters to system performance were 
analyzed using the GUI in MATLAB. At the same time, the superiority and limitation of the dynamic setting AGC 
were analyzed. 
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1. Preface 
Dynamic setting AGC control system was proposed by Zhang Jinzhi, which was deduced by Taylor 
series method. The control concept of dynamic setting AGC was to get the increment of rolling force 
caused by disturbance entirely which was calculated by subtracting the rolling force increment caused by 
gap adjustment in total increment of rolling force. According to the relationship between calculated 
increment of rolling force and the gap adjustment, the output of AGC was set to APC to disposable 
eliminate the gauge deviation. The control diagram of dynamic set AGC was shown in Fig. 1. 
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Fig. 1. Control diagram of dynamic set AGC 
2. The control process of dynamic set AGC 
Assumed that dP'  was initial input signal and dP'  was step signal. The APC control acted in ideal 
state, and the roll gap adjustment can be completed in one cycle time. The analysis of dynamic set AGC 
adjustment process was as follows.  
It is assumed that the system was in steady state without gauge deviation before interrupted. After the 
action of step signal dP' , the system had not already to adjust the roll gap. So 
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Using the form series summation formula,  
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So the value of h'  depend on the value of | |BC A . If -1< | |BC A <1, the system will be 
convergent, or else the system will be divergent. The speed of the system’s convergence will increase 
with the decrease of | |BC A .
3. The analysis of dynamic setting AGC system performance 
Take M=1500kN/mm, 0 1600M  kN/mm, Q=1200kN/mm, and 0 900Q  . The initial rolling force 
disturbance dP' was 1500kN, and BC-A=-0.1088.Take number of sampling time for 10 times, and the 
sampling length is 0.1, the simulation result was shown in Fig. 2. According to Fig. 2, after four times 
sampling, the system became stable and the steady-state error is -0.101 mm. Because of BC-A<0, the 
concussion was caused in the adjustment process. 
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Fig. 2. The adjustment process of system in BC-A = -0.1088       Fig. 3. System adjustment process in BC-A = 0.055 
The simulation result was shown in Fig. 3, after three times sampling adjustment, the system 
became stable and steady-state error was -0.101 mm. Because of 0<BC-A<1, the concussion was not 
caused in the adjustment process. If |BC-A|>1, the system could become to divergent condition 
which was shown in Fig. 4. 
In order to analyzed the influence of model parameters deviation to system response, taking five 
groups of different MˈM0ˈQˈQ0, and considering each group of values M-M0  and Q-Q0, the 
influence of model parameters deviation to system adjustment process was analyzed. The final simulation 
results contrast diagram was shown in Fig. 5. Through this figure, the system adjustment process and 
final error could be influenced by M-M0 and Q-Q0 values. 
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Fig. 4. Divergent condition of system caused by |BC-A|>1      Fig. 5. The influence of M-M0 and Q-Q0 value on the system 
adjustment process 
According to the simulation result, when | BC-A | < 1, the system was convergent. When 1 <BC-A< 0, 
system was convergent with concussion; when 0 < BC-A < 1, system was convergent without concussion; 
when BC-A = 0, the system was in the ideal state. With the increase of model parameters deviations, the 
steady-state of system could be increased and the adjustment speed of the system could be deceased. 
4. The superiority of dynamic setting AGC over BISRA-AGC 
The pressure AGC model was presented by BISRA-AGC firstly, which used the spring equation to 
calculate the exit gauge, and it was the foundation of other pressure AGC model. Without considering the 
rolling efficiency, using of the linear spring equation, the BISRA-AGC was not satisfied the requirement 
of control accuracy and control rapidity. So the pure BISRA-AGC model was rarely used in the rolling 
mills. 
Taking the same system parameters to compare the two systems. Firstly the non-ideal state should be 
discussed. Setting M=1300kN/mm, M0=1600kN/mm, Q=1100kN/mm, Q0=900kN/mm, dP' =1000kN, 
the simulation results contrast diagram between BISRA-AGC and dynamic setting AGC were obtained as 
Fig. 6. According to Fig. 6, with the same system parameters, the convergence speed of dynamic setting 
AGC was about 3 times of BISRA-AGC convergence speed, and the same steady-state errors of the two 
systems were the same. 
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Fig. 6. Simulation results contrast diagram between BISRA-AGC and dynamic setting AGC in non-ideal state 
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 Fig. 7. Simulation results contrast diagram between BISRA-AGC and dynamic setting AGC in ideal state 
In the ideal state, setting M0=M, Q0=Q, M=1600kN/mm, M0=1600kN/mm, Q=900kN/mmˈ
Q0=900kN/mm, dP' =1000kN. The simulation results contrast diagram between BISRA-AGC and 
dynamic setting AGC was obtained as Fig. 6 and Fig. 7. 
By comparison, in the ideal state, BISRA-AGC need six times for adjustment and the dynamic set 
AGC need 2 times, thus the system response speed was greatly improve by dynamic setting AGC in the 
ideal. The superiority of dynamic setting AGC was analyzed as bellow. Taking M0=M, Q0=Q into 
equation 5, the thickness deviation equation of BISRA-AGC was obtained as: 
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Taking M0=M, Q0=Q into (9), the thickness deviation equation of dynamic setting AGC was obtained 
as:
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Therefore, the dynamic set AGC need only one time to eliminate gauge deviation, And the convergent 
speed of BISRA-AGC depend on the value of 0
0 0
Q
M Q
, when 0
0 0
Q
M Q
 get small, the convergence 
speed get fast.  
5. Improvements of dynamic setting AGC 
Although dynamic setting AGC was better than BISRA-AGC in theory, the factors in actual 
production are more complex. In order to ensure the good performance of dynamic setting AGC, the gain 
link should be added at the back of pressure deviation in the model to coordinate the parameters, and 
finally to obtain the ideal statement. The improved model which was current widespread used was shown 
in Fig. 8, which was application of variable stiffness technology in dynamic setting AGC. The value of      
| BC-A | was adjusted indirectly by changing value of K, and the system performance was improved 
greatly.
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Fig. 8. Control diagram of improvement dynamic setting AGC 
6. Conclusions 
Based on the algorithm of pressure AGC, the control process of system was simulated. The influence 
of system parameters to performance of pressure AGC was analyzed. The main conclusions were 
obtained as follows: 
(1) The BISRA-AGC system was non-error in ideal state. Because the quality of BISRA-AGC was not 
related to the parameter Q, the system was convenient to adjust. However, the response speed of it was 
slow with the influence of itself structure. With the increase of M, the response speed of BISRA-AGC 
became faster; with the increase of deviation between M and M0, the steady-state error became increase. 
That is to say, the requirement of fast response speed and tiny deviation could not be satisfied by BISRA-
AGC.
(2) The dynamic setting AGC was the system without steady-state error. The plasticity coefficient of 
strip was considered in dynamic setting AGC, then the system performance could be influenced by value 
of M and Q. Therefore, the requirement of system parameters was improved. The disposable elimination 
of gauge deviation could be operated by dynamic setting AGC because of the superiority of its algorithm. 
The adjustment speed of system was decided by the value of BC-A, the adjustment speed became fast as 
the |BC-A| deceased. When 1 < BC-A < 0, system was convergent with concussion; when 0 < BC-A < 1, 
system was convergent without concussion; when BC-A = 0, the system was in the ideal state. With the 
increase of model parameters deviations, the steady-state of system could be increased and the adjustment 
speed of the system could be deceased. To sum up, the requirement of fast response time and tiny 
deviation could be satisfied by dynamic setting AGC. 
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